Phosphorylation of chicken gizzard myosin: myosin filament hypothesis of calcium regulation.
Myosin from chicken gizzard smooth muscle was found to be characteristically different from rabbit skeletal striated myosin: i) ATP induced a profound change in the conformation of gizzard myosin molecules. ii) ATP also induced disassembling of gizzard myosin filaments. iii) Enzymic phosphorylation of gizzard myosin light chains rendered both the myosin conformation and the myosin filaments resistant to the actions of ATP. iv) Very high concentrations of magnesium were required for formation of the ATP-resistant filaments as well as for superprecipitation (a model contraction) of actomyosin suspensions. v) ITP was a very poor substrate for MLCK, and was accordingly incapable of inducing "Ca-tension" in glycerinated fibers of gizzard muscle, but it did induce "Mg-tension." Primarily from these findings, it was proposed that the mechanism of gizzard muscle contraction involves ATP-induced changes in the morphology of myosin filaments which are reversibly altered by enzymic phosphorylation and dephosphorylation of myosin light chains in the presence of relatively high concentrations of magnesium.